mi^mii mwa » msBnor-QisD , wmvm ,m-ummm , Im w^is ujajsea] m core?:/ mm iv Qua . ouc 3M 

In the claims 
1- 43 (cancelled) 

44. (currently amended) A fmetal-tnatrixl composite material for a product having a 
specified shape and see comprising a [base material] composite matrix reinforced by 
an additive which has a melting point of at least 300" C greater than that of the [base 
materiall composite matrix: 

the additive comprising a plurality of solid elements substantially untformaBv and stably 
distributed in the composite matrix for forming the product: 

the composite matrix contacting and bonding together the Plurality of the solid 
elements at a plurality of interracial contacting and bonding regions inside the product 

each of the plurality of the interracial contacting and bonding regions between the 
composite matrix and a rasr"**^ ^Rd element being rnatelhirqicaBy graded thereby 
generating a norvabrupt but chemkaHv graded composition profile normally of the 
respective interracial contacting and bonding region to minimize stress and straw 
gradients there across: and 

each interracial contacting and bonding region being continuously unlformj W% 
dense, void free tinder 1000 times magnification and, fff*«»"!*y gratis m nhRrntcal 
composition nrofite to withstand without failure a temperature of at leaM Hqf^ ft? th« 
meHino point "f the composite matrix, 

45. (currently amended) The composite as in daim 44 in which the [base material Is a 
metal base material] composite matrix is a metal mafrix which to reinforced by a 
strengthening additive to enhance sakJ (base material] composite, matfeJO * »aat in 
more than two properties selected from the properties of mechanical strength, thermal 
stability and electrical properties. 

46. (currently amended) The composite mgtenaj as in daim 44 in which the [metal 
base] ramnosita matrix is selected from the group consisting of aluminum, magnesium, 
titanium, iron, nickel, copper^ [and] gold and mixtures thereof. 

47. (currently amended) The composite material, as in claim " ^wh^ ^J*^* " 
selected from the group consisting of ceramic. Intermetallic and refractory material. 

48. (currently amended) The composite material as in claim ^)^J* JJ? ^ 
^l^i nn y f v mm ~? cmap rftffj^nnp at temperatures exceed^ melting point 
[atte^ 400°C greater San mat] of the [base material] cgprggjte rnatnx withftut the 
ftjdjtjys. 
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49. (currently emended) The composite material a s In claim 44 [in] which [the 
additive] has a mechanical strength [at least over 50% more] significantly greater than 
that of the [base material] ypfnpwtto mgfffr WttftPm <he addiflvg. 

50. (currently amended) The composite mgtemLas to claim [ 1 in] 44. which [the 
additive] has a thermal conductivity at least 50% more than that of the [base material] 
composite matrix without the additive. 

51. (currently amended) The composite material a s in claim f 1 in! 44 which fthe 
additive] has an electrical conductivity at least 50% mora than that of the [base 
material) composite matrix without the additive. 

52. (New) The composite material as in claim 44 which has both electrical and 
thermal conductivities at least 50% mors than those of the composite matrix without 
the additive. 

53. (New) A composite, material as in claim 44 in which the solid elements are 
reinforcing elements which cause the composite material to have controlled 
anisotropic properties in at least one of the following: mechanical property, thermal 
property, and electrical property. 

54. (New) A composite material as in claim 44 for use in semi-conductor 
manufacturing to achieve at least one of the following: improved device miniaturization 
and reliability, conductive line width and height chip planarity end copianarity, wafer 
mounting, high density on-chip off-chip Interconnect, semiconductor packaging, and 
chip to board integration. 

55. (New) A composite material as in datm 44 In which normally the composite matrix 
interacts with the solid elements to chemically form brittle intermetalilc compounds; 
has high thermal resistance limiting heat spreading , has high electrical resistance , 
and has low mechanical strength particularly as to creep, fatigue, or shear, thereby 
making bonded metaU ic lead layera or lead wires, circuit board, or even entire 
electronic system norvheat resistant, short-lived, and unreliable, especially at high 
temperatures, and 

the uniformly distributed, plurality of the solid elements are bonded to the <»mposite 
matrix to overcome at least one of the above chemical, thermal, electrical, and 
mechanical problems; to prevent chemical and mechanical deco^ngof^jwW 
elements from the composite matrix thereby degrading the 

composite material; and to avoid cracking at the soBd elements and composite matnx 
bonding interfaces. 
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56. (New) A composite material as In claim; 44 for use in electronic industry to 
alleviate a difficulty selected from the group consisting of device miniaturization and 
reliability; chip planarity and copianarity wafer warpage, mounting and connecting, 
semiconductor packaging including very high density on-chip and off chip 
interconnection; connecting new wafers, chips, devices; and making electronic 
systems smaller, thinner, lighter, faster, more reliable, and cost effective. 

57. (New) A composite material as in daim 44 in which the solkf elements comprise 
fully solid or hollow particles of a type selected form the group consisting of rods, 
sheets, weaves, special tiny structures, and combinations thereof for use in forming 
the product having connected components with varying orientations and vastly 
differing cross-sectional thicknesses of less than 25 to 125 microns. 

the plurality of the solid elements being substantially uniformly and stably distributed in 
the finished composite material product which is a low-cost, net-formed product in 
exact shape or net shape and capable of being immediately used wfflKXrt additw 
processing. 

58. (New) A composite material as in claim 44 in which the solid composite 
matrix is a metallic bonding material selected from the group consisting of soldering 
alloy, brazing atoy, and welding alloy; and 

the solid elements are solid reinforcing elements to reinforce at least one composite 
material property selected from the group consisting of chemical property mechanical 
property, thermal property and electrical property; and 

the improved uniformity of the distribution of the soDd elements in the composite 
matrix ensure uniform spacing between the solid reinforcing elements In the 
composite matrix to thereby enhance and heat transfer among the solid reinforcing 
elements through the intervening composite matrix, even with different product 
components of different orientations and vastly differing sectional thicknesses, 
whereby the finished product has improved selected chemical, mechanical, thermal, 
and electrical characteristics* 

59. (New) A composite material as in claim 44 in which the solid elements are solid 
reinforcing elements of a material selected from the group consisting of ceramic, 
irvtermetallic, metal, glass, or a mixture thereof, and having at least one cf the 
improved properties selected from the group consisting of mechanical strength, 
rigidity, and heat-resistance; ami 

the solid reinforcing elements are neither overcrowded nor under populated anywhere 
in the composite material to prevent premature composite matrix failures by hot tear, 
fracture, or creep and to make the entire composite material reinforced particularly as 
to at least one of the following: strength, rigidity and heat-resistance, creep, fatigue, 
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and tensile and sh*ar properties at temparaturas near the melting point of the 
composite matrix. 

60. (New) composite material as in claim 44 in which the solid elements are of a 
material selected from the group consisting ofAfeO,. MgO. SIC, SKfc. TKfe, .SiB* and 
ZrOa natural rodca, and minerals; and the composite matrix is selected .from the group 
consisting of Au, W, Ta. Pb. Mo. Bi. Ag, Fa, Ni. Cu. Al. Mg. Co. Sn.AI.Ga.Zn. Cr. Cd. 
Pt. Pd, Os, and Re. 

61 . (New) A composite material as In claim 44 in which lr» composite rnatrix is a 
metallic alloy having at least two component metals which differ in densities by less 
than 10 to 20% from each other. 



62. (New) A composite material as in claim 44 in which the solid elements are of a 
ceramic material; and including a ceramic metallizing layer less than 3 microns thick 
thereon, and the solid elements are continuously bonded to the composite matrix for 
obtaining strong, voklless at 1000 times magnification, 100% dense bonds between 
the ceramic material of the solid elements and the composite matrix thereby improving 
ceramic wetting, processing reliability, and compound product qualities. 

63. (New) A composite material as in claim 44 in which the soHd eiements are of a 
ceramic material; and the bonding between the ceramic solid elements and the 
composite matrix can withstand without failure a temperature of up to 950*C. 

64. (New) A composite material as in dalm 44 for use in modem electronics and in 
which the soikJ elements are solid reinforcing elements; and 

the reproducibiy uniform distribution of the solid reinforcing dements in the composite 
matrix provides at least one of the following benefits: reducing coplanarity f problems 
(no leads); minimizing placement problems fc**?""**^^ 
rxobtems (bridging); minimizing handling issues (no damaged leads); BC **>^J°*™ 
P^sS? «£e). acNevinS better etectrical and Pf^^^^ 
tertterradoageand assembly yield; allowing higher mteroonna^dens^pe^rt^ 
Svtty^o^wn options; providing multilayer ™*™^<^«^£* 
bor^oWfacilftating muSchip modules; and achieving faster design to production cyde 

time. 

65. (New) A composite material as in claim 44 in whichthe solid e ' e, JJf']?L nSVB m 
averafljTspec^^ havinga 
substantially constant liquid density; and ^^^a^^^ti^ 
mlH^e specified soBd density is within a given percer^e of tr»e substantiany 

from the group consisting of 2%. 5%. and 10%. 

66. (New) A Dquid composite material as in claim 44 for use In an industry selected 
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from the group consisting of automotive, electronics, aerospace, health, education, 
communication, defense and entertainment 



67. (New) A composite material as in claim 44 in which the product is selected from 
the group consisting off fast computers, satellite communication systems, deep we* 
drilling equipment, jet engines, gas turbine, cellular phones, instalments, 
entertainment devices, educational systems and transportation. 



68. (New) A composite material as in daim 44 in which the metallurgical^ graded, 
bonding interfactal regions minimizes product failure modes selected from the group 
consisting of high temperature, thermal degradation, electrical degradation, creep, 
fatigue, voiding, solder balling and spreading, insufficient solder misregistration, 
opens from poor solder wetting, and warpage from thermal or mechanical stressing . 



99 39Vd 



so-nod 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



